Robert Wilson had broad scientific interests that ranged from laboratory and solar plasmas to quasars. In his early career at Harwell he made fundamental studies of the plasma device Zeta, and discovered a group of extreme ultraviolet emission lines that were also present but unidentified in the solar spectrum. Subsequent work at Culham showed that these were due to highly ionized iron. He initiated a programme of observations using stabilized Skylark rockets that led to the discovery of many important emission lines in the solar ultraviolet spectrum and gave new information on the structure of the solar transition region. He was the founder of ultraviolet astronomy in the UK and led the team that provided the S2/68 instrument on the TD-1 satellite. Ultraviolet astronomy became his main interest after his move to University College London. He was the intellectual driving force that eventually led to the outstandingly successful International Ultraviolet Explorer (IUE), which was the first satellite to be easily accessible to the astronomical community. His interests in astronomy were diverse and, using results from both TD-1 and the IUE, he made significant contributions through his studies of the interstellar medium, hot stars, binary X-ray sources and quasars.
friends and colleagues) always recognized the deep encouragement that he received from his father. He said that his father was very intelligent and quick at mental arithmetic, and that even when he was at secondary school his father could help him with his mathematics homework. Bob thought that under different circumstances, including a decent education, his father could have had a far more fulfilling life than that of a miner. His father once commented that going down the pit was almost as dreadful as being in the trenches during World War I.
For his secondary education, Bob attended South Shields High School for Boys aided by a scholarship/bursary. Some of his school reports were preserved by his older brother Archie (a professional footballer); one remarks that 'he well deserves the place he has obtained'. At the time, South Shields High School was a state school, but it had previously been a private school and Bob attributed the high quality of the teaching to this antecedent. His teachers for mathematics, physics and history were particularly good, and Bob consistently received high grades in these subjects. In the sixth form he studied physics, pure mathematics and applied mathematics, in all of which he was the best pupil in his year. He won a state scholarship and a place at Cambridge University that he was unable to take up because there was a Labour Party rule in 1945 (only) that state scholarships must be held at the local university. Thus Bob became a member of Durham University at King's College, Newcastle.
After obtaining an upper second class degree in physics in 1948, Bob went to Edinburgh University to study for a PhD in astrophysics, under the supervision of Professor W. M. H. Greaves FRS. There he carried out fundamental work on the atmospheres of hot stars and wrote his thesis on 'Spectral photometric investigations of early-type stars' and was awarded his doctorate in 1952. However, he first came to attention for his work on the physical origin of the blue Sun observed at Edinburgh on 1950 September 26.
CAREER

Edinburgh, Victoria, Harwell and Culham
From 1952 to 1958 Wilson was a member of staff at the Royal Observatory in Edinburgh, first as a Scientific Officer and from 1953 as a Senior Scientific Officer. During this period he continued his work on the optical spectra of hot stars and discovered mass loss in O-type stars. In 1957-58 he was granted leave of absence to become a Visiting Fellow of the National Research Council at the Dominion Astrophysical Laboratory in Victoria (British Columbia) at the invitation of the Director, Professor B. Petrie. His interest in the interstellar medium dates back to this time, during which he discovered two new interstellar absorption bands.
While in Canada, Wilson received an invitation from Sir John Cockcroft FRS to apply for posts at the Atomic Energy Research Establishment (AERE) at Harwell. In May 1958, after his return to Edinburgh, he followed up this possibility and in December 1958 he joined the Controlled Thermonuclear Reactions (CTR) Division at Harwell as a Principal Scientific Officer to lead a Plasma Spectroscopy Group. He was awarded an individual merit promotion (to a banded post) in 1962. During the period between 1959 and 1961 Wilson used vacuum ultraviolet (UV) spectroscopy to make important new studies of the conditions in the Zero Energy Toroidal Assembly (Zeta), which was designed with the aim of achieving nuclear fusion. He was also responsible for the development of new UV instrumentation.
After made with a grazing-incidence spectrograph developed for the rocket programme showed the presence of a group of strong emission lines in the wavelength range from ca. 170 Å to ca. 212 Å. These resembled a similar set of unidentified lines in the solar spectrum. The discovery of the lines in Zeta was of fundamental importance in the eventual identification of these lines.
While work on the laboratory spectra of hot plasmas and on the development of rocket payloads continued, Wilson became increasingly interested in the opportunities for astrophysical observations from a Large Astronomical Satellite (LAS) being planned by the European Space Research Organization (ESRO). The long and complicated history of the LAS is only outlined here because details are given in Massey & Robins (1986) . The ESRO Council invited proposals by 1964 December 15. The interested UK groups chose Wilson to chair their Scientific Group and a proposal for a UV spectrograph was submitted. This was recommended for acceptance in May 1966. The UK team was to be based at Culham Laboratory, under Wilson's leadership, but there were significant complications regarding the project management that were not resolved until June 1967. By then the estimated cost of the LAS and its operation seemed unsustainable and in July 1967 the LAS was cancelled. Wilson was determined to proceed with a UK instrument and the team produced a more modest proposal for an Ultra-Violet Astronomy Satellite (UVAS). This was presented to ESRO in 1968 but was also eventually rejected on financial grounds. Wilson was convinced that UV astronomy had great potential and, with the consent of the UKAEA, sent the proposal and complete design study to Leo Goldberg, who was Chairman of the US Space Science Board. The proposal formed the basis of a joint USA/UK satellite, known as SAS-D, which was finally approved in the USA in 1973 and was renamed the IUE. ESRO was invited to contribute and provided the solar power paddles and a European ground station.
Meanwhile, the rocket programme reached fruition with the launch of the first stabilized Skylark rocket on 1964 August 11, which successfully made observations of the Sun in the UV and X-ray spectral regions. Other flights followed, which, owing to Wilson's clear scientific objectives, competed well with the more established and larger programme in the USA.
The research in the Spectroscopy Division at Culham became increasingly focused on UV and X-ray observations of the Sun, and later on stellar observations, rather than on the fusion programme. (1986) . In 1975 Wilson was appointed as the UK Project Director for the IUE, and with Peter Barker (the UK IUE Project Manager) he was responsible for ensuring that the detectors, and their associated software, were developed and delivered to NASA by November 1976. The many years of hard work by Wilson to realize his vision for UV astronomy were rewarded by a successful launch of the IUE on 1978 January 26. An account of the history of the IUE and the contributions of those involved has been given by Boggess and Wilson (74)*. The spacecraft, instrumentation and their in-flight performance have been described in (46) and (47). The immediate impact of the IUE was apparent from the range of the first set of papers published in Nature in 1978; these addressed topics from Solar System science to extragalactic objects (48-53). Some statistics that reflect the impact of the IUE are given in an ESA pamphlet (ESA 2000). The satellite was operated for 18.7 years (until 1996 September); it obtained 110033 spectra of 11054 different objects, and by 2000 their analysis had resulted in 3585 refereed publications and had contributed to over 500 PhD theses. Wilson's original intellectual contributions were vital to the initiation of the IUE project. His concept (shared by those in the USA) of a satellite that could be used easily in the manner of a ground-based observatory, at a time when the use of many space instruments required considerable technical knowledge, has left its impact on astronomy world wide.
At the end of 1982, Wilson made a proposal to the Science and Engineering Research Council (SERC) for a UV space observatory (UVSO) that would extend the observed wavelength range down to 900 Å, just below the HI Lyman series limit. Although a significant number of UK groups were involved with this proposal, it was not supported. In 1990 another proposal was made for UK participation in the NASA Lyman/Fuse mission, which was approved by the SERC in 1992, with A. J. Willis as the UK Project Scientist and with Wilson's involvement. However, as a result of budgetary pressures, the SERC took the unusual step of withdrawing from an agreed international collaboration. A far-UV satellite (FUSE) was eventually produced by the USA and other collaborators.
At UCL Wilson built up an excellent group in space astronomy, working on UV studies of hot stars, X-ray binary systems, the interstellar medium, active galaxies and quasars. He supervised the studies of several PhD students, most of whom proceeded to successful careers in astronomy. The research made extensive use of results from both the TD-1 satellite and the IUE. In his role as Perren Professor he was Director of the University of London Observatory at Mill Hill, which was used mainly for teaching purposes. He began a programme of modernization, which included the construction of a new 24-inch reflecting telescope. Wilson particularly enjoyed giving an astronomy course that was attended by students who were not specializing in the subject. He subsequently wrote a textbook covering this material (80).
In addition to leading the astronomy research and teaching programmes at UCL, Wilson applied his considerable skills in policy-making and administration. 
SCIENTIFIC WORK
Plasma spectroscopy
At Harwell, Wilson and his group were concerned with understanding the conditions in Zeta by using normal incidence spectrographs and monochromators to make observations in the vacuum UV region. Earlier work had used microwave noise measurements and the resistance of the discharge to derive electron temperatures (T e ) of up to ca. 3 ǂ10 5 K. The Doppler widths of lines from ionized impurity atoms corresponded to ion temperatures of up to 7 ǂ10 6 K, although it was recognized that the widths could include the effects of other plasma motions (Butt et al. 1958; Harding et al. 1958) .
Burton and Wilson (11) set out the theory for the state of transient ionization in both fully contained and partially contained plasmas; in the latter case both the injection of impurity atoms/ions and plasma loss to the walls were included as parameters. The time dependence of the intensity of the deuterium Lyman Ȋ line, of common impurities and of argon introduced to Zeta was measured (see also (10)), yielding the important result that the plasma in Zeta was not confined. The behaviour of the injection and loss rates with plasma operating conditions was also established. At high energies per unit mass, the ion containment time was found to be about 100 Ȗs, with the discharge being terminated by runaway electrons and most of the energy input being lost by the plasma escaping to the walls. The processes involved in the plasma loss were considered further in (14).
Jones and Wilson (13) investigated the origin of the preferential heating of the ions. Having found that the observed ion energies increased as a function of their time of appearance, they used observations of different ions at the same time to distinguish between different heating mechanisms. They concluded that low-frequency (much lower than the ion cyclotron frequency) electrostatic perturbations perpendicular to the magnetic field produced mass motions that heated the ions during relaxation to thermal equilibrium by particle collisions. Without these mass motions the ion energy was ca. 100 eV, significantly lower than the energy derived from the total line widths.
Wilson also made theoretical calculations of energy-level populations in the regime where the ionization potential is reduced at high electron densities (N e ). He gave useful criteria for the establishment of local thermodynamic equilibrium and for the thermal limit at which ionization becomes more likely than radiative decay (12).
In 1963 Zeta was observed with a grazing incidence spectrograph designed for flight on a rocket and a group of strong lines between wavelengths of ca. 170 Å and ca. 212 Å was discovered that did not correspond to any known transitions (15) . A similar set of lines was first discovered in the solar spectrum by Hinteregger (1960) , and spectra with higher spectral resolution were soon obtained (reviewed by Tousey 1963) . The first comparison between the spectrum of Zeta and a spectrum of the Sun (provided by Tousey) was made in (15) . It is not clear whether the similarity between these spectra was first noted by Wilson or C. W. Allen, who attended an open day at Culham Laboratory in the autumn of 1963. I was working on the unidentified solar lines with Allen as my PhD supervisor, so he was aware of the solar spectra. Paper (15) acknowledges a list of solar wavelengths and intensities that I sent subsequently to Culham via Allen (see Jordan 1965) .
The discovery of these strong lines in the Zeta spectrum was of major importance and was a direct result of Wilson's programme of instrument development. Without it the identification of the solar lines would have been extremely difficult. At that time, predictions of excited energy levels in highly ionized systems could not give sufficiently accurate wavelengths to distinguish between the many lines present within a small range of wavelengths.
The time that followed the discovery of the strong group of lines in Zeta was one of great excitement owing to competition between several groups around the world. Wilson himself took no further part in the identification of the lines but gave his support and encouragement to the work being conducted in the Spectroscopy Division by Fawcett and Gabriel. I began a collaboration with Fawcett and Gabriel in November 1963. My own role in the identification of the lines has been described by Wilson (16). After extensive laboratory experiments and theoretical considerations, most of the unidentified lines were identified as 3p-3d transitions in FeVIII to FeXII and FeXIV (Gabriel et al. 1965 (Gabriel et al. , 1966 .
Paper (15) also reported the first X-ray line spectra of Zeta. These showed lines from the He I-like and HI-like ions of carbon, nitrogen and oxygen, which were later found to be strong in the Sun and other astrophysical sources.
Wilson's programme of developing spectrographs for solar observations from triaxially stabilized Skylark rockets began to be implemented with two test flights in 1964 August and December (17) . These obtained spectra of the solar limb between 1200 Å and 2500 Å and of the solar disc between 1200 Å and 3000 Å. The first pinhole image of the Sun in soft X-rays (below 60 Å) was also obtained (along with those from an instrument flown by the group at Leicester University on the same flight). A third flight took place on 1965 April 9 and the first high-quality spectrum of the solar limb was obtained (18). The spectrograph slit was placed at a height of 10፳ (ca. 7250 km) above the solar limb to obtain emission line spectra of the chromosphere, transition region and corona without contamination from the brighter emission from the solar disc. The decision to obtain a limb spectrum is a good example of Wilson's skill and insight in planning significant observations with resources that were far more limited than those of the well-established space groups in the USA.
A detailed analysis of these spectra was carried out by Burton, Ridgeley and Wilson (19). Numerous emission lines in the limb spectrum were observed and identified for the first time. These included spin-forbidden transitions in the Be-like ions CIII, N IV and O V, in the B-like ions N III and O IV, and in the C-like ion OIII. Under solar conditions, many of these lines have emissivities that have a different dependence on the N e from those of allowed transitions, thus allowing intensity ratios to be used to measure N e . Values of N e are required to make quantitative models of the solar atmosphere from absolute line intensities. These spin-forbidden lines are now widely used in studies of the conditions around the Sun and other stars. Another important result was the identification of a pair of forbidden (magnetic dipole) lines in FeXII. Although forbidden transitions in highly ionized iron had been observed for many years in the solar optical spectrum, this was the first time that such transitions had been identified in the vacuum UV region. This paper (19) has not been as widely cited as it deserves, because most of the identifications were immediately adopted by the community as accepted facts that needed no reference.
In 1968 March, observations of the Sun were made with grazing-incidence spectrographs that had higher spectral resolution than previously achieved (20). One observed the region from 12 Å to 70 Å and provided accurate wavelengths for unidentified lines at 22.09 Å and 22.03 Å. These were initially proposed to be 'satellite' transitions involving the excitation of an inner-shell electron in OVI (personal communication from Gabriel and Fawcett reported in paper (20)). This origin was confirmed for the line at 22.03 Å, but the line at 22.09 Å was subsequently classified as the forbidden transition 1s 2 1 S-1s2s 3 S in O VII (Gabriel & Jordan 1969 ).
Wilson's solar programme continued with observations made at high spectral resolution using echelle spectrographs and a Fabry-Perot interferometer, the first time that such an interferometer had been flown on a rocket flight. This was used to measure the profiles of the MgII h and k lines with both high spatial and spectral resolution (21, 23). Other echelle observations were made that measured the profiles of emission lines formed in the solar transition region (27), thus building on Wilson's work with Zeta. (See also the next section.)
In about 1968, R. J. Speer of Imperial College, London, suggested the idea of flying a rocket during the total eclipse of the Sun on 1970 March 7. A collaboration was set up between the ARU, Imperial College, Harvard College Observatory and York University (Toronto) to make suitable preparations. On the day, the flight proceeded perfectly (which, given that the ideal launch window was only 30 s, was in a contemporary cartoon attributed to 'the hand of God'). Thirty-five excellent spectra were obtained between 850 Å and 2190 Å, at heights between ǁ8810 km and +25120 km, relative to the solar limb, corresponding to spatial intervals of only ca. 2000 km. These spectra led to several important discoveries, which are briefly discussed in paper (25) and in more detail in papers by individual members of the ARU. The most important spectroscopic result was the observation and identification of 25 more forbidden coronal lines, which provided new methods of measuring N e .
The structure and heating of the solar atmosphere
One of Wilson's perceptive and original ideas concerned the use of the intensities of emission lines measured with the same spectrograph slit on the solar disc and at the solar limb. This idea was first mentioned in paper (19) and was developed and applied in later work (22, 24, 28). The observations used a slit width that was larger than the thickness of the emitting layer at the limb. The limb-to-disc intensity ratios of optically thin lines then yielded their relative mean heights of emission independently of any atomic data. The absolute height of the emitting layer was also measured using the known height of the slit above the limb. The results from two rocket flights provided the first clear observational evidence that the transition region between the chromosphere and corona is very thin and gave the most accurate measurement of the mean height at which the rapid increase in temperature occurs (1700Ǆ700 km above the photosphere). This gave the absolute height scale for new models based on optically thin lines observed on the solar disc. Although a model with a steep temperature gradient in the transition region had been proposed on the basis of a constant thermal conductive flux from the corona (Woolley & Allen 1950) this used observations at the limb to establish the height of the transition region as about 6000 km. Such limb observations are affected by the presence of inhomegeneities (spicules).
The observations made with an echelle spectrograph (27) yielded measurements of the widths of lines of CII, C IV, SiII and SiIII, which are formed in the lower transition region. These were used to calculate the apparent ion temperatures, which significantly exceeded the expected electron temperatures. Because the ion-electron collision times are very short, it was concluded that the additional broadening was caused by a non-thermal energy density. The interpretation that followed assumed that this energy density was associated with the passage of acoustic waves that propagate through the transition region to heat the corona. Although the implied energy flux was within contemporary estimates of energy losses from the corona, later observations of a range of stars now support heating by the dissipation of magnetic energy, except in some stars with weak magnetic fields. The effects of acoustic waves on line intensities and profiles were also calculated (31, 42).
The interstellar medium
Wilson's interest in the interstellar medium began in 1957-58 when he was at the Dominion Astrophysical Observatory. There he discovered two new interstellar absorption bands (8) (the origin of which is still a matter of debate) and worked on the nature and polarizability of the small dust particles that cause interstellar extinction (9). He returned to the latter topic in his last paper, which was based on observations of polarization made with the Hubble Space Telescope (79) .
The launch of the TD-1 satellite in March 1972 (see (26)) marked Wilson's return to studies of the interstellar medium. Although the spectral resolution of the S2/68 instrument was lower than that of some previous instruments (Stecher 1970; Bless & Savage 1972) , the polar orbit of TD-1 had the great advantage that the whole sky could be completely surveyed in six months. The S2/68 instrument is described in (30) together with some initial results based on observations of 42 stars of spectral types between WN5 and A2 V.
Over the period from 1972 to 1983 around 23 papers were published by Wilson and his collaborators (from Edinburgh, Liège and UCL) on results from the S2/68 instrument. Several of these established the properties of the extinction of stellar UV radiation by the interstellar medium. In (35) the mean interstellar extinction was determined with an accuracy of Ǆ0.2 m (the magnitude, m, of a star is relative to its brightness) and the broad absorption feature centred on 2180 Å was shown to be symmetric, with no systematic difference in its shape at different galactic longitudes. The degree of symmetry showed that the particles or molecules producing this extinction must be small (ca. 0.01-0.02 mm), consistent with the proposal that the particles are small grains of graphite (Wickramasinghe & Nandy 1974) . It was also concluded that separate origins (dust and scattering) are required for this feature and the extinction at other wavelengths. A larger number of stars at other galactic longitudes and latitudes were also studied (39, 43), which strengthened the above conclusions and led to a galactic scale-height of 110 pc for the dust producing the 2180 Å feature. The survey work culminated with the production of three catalogues of absolute photometric data for the stars observed (40, 44, 45) and an atlas of the UV sky (77). The catalogues have been particularly useful to those planning UV observations with later satellites.
Studies of individual stars were also made with S2/68, for example the WN6 star HD 192163 that is embedded in the ring nebula NGC 6888 was found to have unusually large extinction only in the 2180 Å feature (36). Observations of this star made with the higher spectral resolution of the IUE showed the presence of two sets of narrow absorption lines in CIV, AlIII and SiIV, one set being at the expected rest wavelength and the other being blueshifted (57). It was concluded that the blueshifted component arises not in a hot component of the interstellar medium (as observed in other stars by Jenkins & Meloy (1974) and by Spitzer & Jenkins (1975) ) but in the nebula around the star. This was the first detection of absorption lines in a nebula around a single hot star. The high temperatures required were thought to originate between interactions of the fast stellar wind with the nebulosity, or through interactions of the expanding nebula with the surrounding interstellar medium. A further example (HD 50896 in the ring nebula S308) was detected in lines from low stages of ionization in subsequent observations of Wolf-Rayet stars (62). It was suggested that unshifted absorptions in C IV and SiIV in other Wolf-Rayet stars arise from HII regions associated with the stars, and other local hot gas, rather than in the general interstellar medium.
The extinction in the Large and Small Magellanic Clouds was investigated with the IUE (66, 68). These observations showed that within the Large Magellanic Cloud the wavelength dependence of the extinction is similar at different locations but differs from that found for the Galaxy. In particular, the absorption feature at about 2180 Å is weaker in the Large Magellanic Cloud, but at shorter wavelengths the extinction is greater, showing that there is a lower abundance of very small particles but more scattering from dust. These differences are even more pronounced near the core of the Small Magellanic Cloud.
The properties of the interstellar medium depend on the ambient stellar radiation field. In work with P. M. Gondhalekar, the interstellar radiation field was calculated by using observational constraints obtained with TD-1 and other satellites (32). This radiation field was used to calculate the ionization balance in the interstellar medium and hence to derive element abundances (37). The first studies using the complete sky survey showed that the interstellar UV radiation field was somewhat lower than most previous theoretical and observational estimates (61).
The outer atmospheres of hot stars
For his PhD thesis (2) Wilson made precise measurements of the equivalent widths of optical absorption lines formed in the atmospheres of hot stars. He used these to make correlations with stellar luminosities and showed that the stellar surface gravity is the important underlying stellar parameter (3, 5, 7). He was particularly interested in the presence of emission lines in the spectra of O-type stars and noted that, in addition to a narrow component, weak broad emission wings were present (4, 6, 7). Such emission wings had been observed in Wolf-Rayet stars by Beals (1929) , who proposed that they were formed in fast outflows, driven by radiation pressure, but this was the first time that they had been detected in O-type stars. Wilson found ejection velocities of ca. 1500 km s -1 , which are larger than the escape velocities at the stellar surfaces, and hence discovered mass loss from these stars (6, 7).
Wilson returned to his interest in hot stars with the launch of TD-1 in 1972 and the flight of the first star-stabilized Skylark rocket in 1972. The latter obtained UV spectra of the hot stars ȍ 2 Velorum and Ȑ Puppis (29). These spectra covered the wavelength range from 920 Å to 2300 Å with a higher resolution (0.3 Å) than those of earlier observations (by, for example, Curruthers 1968; Morton et al. 1969; Smith 1970 ). These spectra gave improved measurements of the P-Cygni profiles of moderately ionized lines of C, N and Si and hence more accurate values of the maximum velocities at which these ions were ejected in the stellar winds. The binary star ȍ 2 Velorum was also studied with the S2/68 instrument on TD-1 (38) and with the IUE (55) at different phases of the binary period, allowing a model of the system to be made from observed eclipses in different emission lines.
With Willis (his first PhD student at UCL), Wilson continued to work on hot stars and used observations obtained with the TD-1 satellite to study the chemical composition and evolutionary status of Wolf-Rayet stars. They showed that the differences between the spectra of WN and WC-type stars are due to a lower relative abundance of carbon in the WN stars, and that the WN stars are at an earlier stage of evolution than the WC stars (41) . Such studies continued with the higher spectral resolution of the IUE.
With Darius and Giddings, Wilson used observations of hot subdwarfs obtained with the IUE to show for the first time that these stars are losing mass (54) . Although they have lower luminosity to mass ratios than the more massive O/B stars from which criteria for mass loss had been established, they do satisfy the mass-loss criteria established for the central objects of planetary nebulae.
X-ray binary systems
When the IUE was launched, Wilson began to study short-period binary systems (whose secondary stars are white dwarfs or neutron stars) that had been observed to be X-ray sources. He realized the value of the IUE for investigating and monitoring the behaviour of these systems and in testing the various models that had been proposed. With his collaborators he obtained the first UV spectra of several systems (51, 58) and led international efforts to make extensive coordinated observations of HZ Herculis/Hercules X-1 and Scorpius X-1 in the UV, optical and X-ray regions. These included two weeks of continuous observations with the IUE. Analyses of these spectra supported a model of HZ Herculis in which the UV continuum radiation arises from X-ray heating of the surface of the primary star and showed that the UV light curves are consistent with the presence of a precessing accretion disc (59). The model was developed further in (69) . For Scorpius X-1, the UV continuum energy distribution was found to be more consistent with thermal bremsstrahlung from a hot plasma associated with the degenerate companion than with X-ray heating of the photosphere of the primary star, whereas variations in the UV and optical emission lines were consistent with ionization conditions varying with the X-ray flux (60).
Cool stars
Although cool stars were not Wilson's main interest after his move to UCL, he did collaborate with others in proposing observations that led to a number of significant discoveries. With R. G. Evans and Jordan (ARU) he made observations of the slightly evolved star Procyon (F5 IV/V) using the Copernicus satellite. These resulted in the first detection of transition region lines in an F-type star (33) and the first model of a stellar transition region (where T e ኑ2 ǂ10 4 K) (34). Several cool stars were observed in the commissioning phase of the IUE (49) and in collaboration with Brown and Jordan (Oxford). The spectra of cool giants showed emission features not present in main-sequence stars that were later shown to be due to radiative pumping by strong chromospheric lines. With Gondhalekar (Rutherford Appleton Laboratory) he obtained IUE observations of the pre-main-sequence star T Tauri, and it was typical of his generosity that he shared these with my group at Oxford. From these, we discovered the presence of lines of fluorescent lines of H 2 in the nebulosity around the star, excited by the H Lyman Ȋ line (65) .
Extragalactic studies
Wilson realized that, given the long observing times possible with the IUE, observations of extragalactic sources would be possible in the low-resolution mode. From 1978 to 1989 he worked on quasars (and to some extent on Seyfert and other types of galaxy). With his collaborators he used large samples of objects to investigate properties such as the continuum radiation and its origins and variation, as well as the physical conditions in the regions producing the broad emission lines, and determined the spatial extent of the broad line regions by studying variations in emission line fluxes (see, for example, (56, 63, 70-72, 75, 76, 78), which have been frequently cited).
He was particularly interested in the twin quasars 0957+581 A,B, which were thought to be images of a single object caused by gravitational lensing by an intervening galaxy. With Gondhalekar he obtained the first UV spectra of these quasars (64). These supported the gravitational lens theory by showing that there was little differential reddening between the two images and that the ratio of the fluxes was the same as found in the radio part of the spectrum. In a further study (67), after the lensing galaxy had been identified (Gunn et al. 1979; Stockton 1980 ), Gondhalekar and Wilson observed differing variations in the UV spectra of the two components A and B. The potential for using an observed time delay between such variations to measure the Hubble constant (H 0 ) at the red shift of the quasar (zǃ1.4) had been recognized (Young et al. 1981 ), but a measurement of H 0 could not be made without better observations with the IUE. In 1986, Wilson and his collaborators (73) deduced a value of H 0 ǃ67Ǆ8 km s ǁ1 Mpc ǁ1 , in remarkably good agreement with later determinations from other types of observations with the Hubble Space Telescope.
PERSONALITY AND REMINISCENCES
An appreciation of Bob and his career has been given by Willis & Hartquist (1996) in their introduction to his Festschrift. Several of the contributors from UCL and the RAL added their own reminiscences of Bob. I will repeat one anecdote that concerns Bob's work on the blue Sun of 1950 September 26, which Willis & Hartquist (1996) use to illustrate Bob's early independence and instincts as a true scientist. Bob's reaction to the unusual phenomenon was to rush to the telescope to make spectroscopic observations. Unaware of this, Dr E. A. Baker (the then Director of the Royal Observatory Edinburgh) reprimanded Bob for not helping to deal with the overwhelming enquiries from the public. Bob's action resulted in his first publication (1), in which he explained the phenomenon in terms of the theory of scattering by dielectric particles, which he suggested were globules of oil. The source of these was identified in Canada as originating from forest fires in Alberta on 1950 September 23.
Bob is remembered as a kind, patient and generous man. As Division Head at Culham, and then as Head of the ARU, he ensured that everyone involved in a project received due credit. Although first publications of results were co-authored by the whole team of technicians, engineers and scientists, he left individuals to conduct and publish their own subsequent research. He was always modest and rarely talked about his own contributions. We regarded the time between 1963 and 1972 as 'the golden era' of plasma spectroscopy.
Willis & Hartquist (1986) also remark, 'Those who knew Sir Robert well recognize in him a total absence of pettiness and value his generosity of spirit and gentleness'. Willis has added that the atmosphere of his department ay UCL was enhanced by Bob's genuine interest in the well-being of everyone employed there, not just the academic staff.
His professional life was driven by his visions for science, using UV astronomy in particular. He overcame his disappointments over the LAS and UVAS and his determination led him to pass the UK proposal to NASA, without any expectations for himself.
I got to know Bob well in 1969, when he was recovering at home from an operation. He was then President of Commission 44 of the IAU, with administrative work to do before the General Assembly in 1970. His Vice-President was not rapidly accessible, so he appointed me as Scientific Secretary and trusted me to do much of the work. I owe to him the confidence that I gained, which encouraged me to take on other responsibilities.
Bob was very hospitable, and his group at Culham and other friends were welcomed to his home for many highly enjoyable New Year's Eve parties. Those at UCL also regarded him as a truly great host. He prided himself on being a 'bon-vivant' with an appreciation for fine food and wine. He told the following story at his own expense. During a conference in Argentina, a group of friends went to a recommended local restaurant. Most people chose to order steak, but Bob thought that this was a little too obvious in Argentina and instead chose 'the speciality of the house'. Everyone's steaks arrived, but Bob was kept waiting. 'Never mind', he thought, 'it should be worth waiting for'. Eventually Bob's order arrived; the cover of the dish was whisked away to reveal-pig's trotters. 'Pig's trotters!' said Bob, with indignation, when recalling the occasion.
Bob married twice, first to Eileen Milne in 1952, with whom he had two sons and a daughter. The marriage was dissolved in 1982. In 1986 he married Fiona Nicholson, who patiently and bravely supported him in his final illness. During his retirement, Bob completed his book and again took up his early interest in history.
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